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(57)Abstract: 

PURPOSE: To shorten the length in the outside direction of 
electrode terminal parts and to make the device compact. 
CONSTITUTION: An over coat film 9 covering the color filters 8 on a 

glass substrate 4 is formed only on the display part 10 of a liquid £ 
crystal cell 2 and near the part and is not formed in a sealing part 17 : ■;/■*■' 

and the electrode terminal part 1 5. As a result, the gap near the 
sealing material 13 is uniformalized and the degradation in display 
grade, such as light leakage and uneven lighting and the peeling 
between the glass substrate 4 and the sealing material 17 is 
prevented. The strength to flaws and impact in the electrode 
terminal part 1 5 is improved, the peeling of the transparent 
electrodes 11 in the electrode terminal part 15 is prevented and the 
productivity and reliability are improved. Further, leads 16 are press 
welded to the transparent electrodes 1 1 even if the disconnection 
defects of the leads 16 press welded to the electrode terminal parts 
15 arises. 
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CLAIMS 



[Claim(s)] 

[Claim 1] On the surface which a substrate of a pair which has translucency is stretched through a sealant, 
and, on the other hand, attends an another side substrate of a substrate, sequential formation of a 
transparent electrode and the orientation film is carried out. On the surface of said another side substrate 
which counters a substrate on the other hand, sequential formation of a color filter, an exaggerated coat 
film, a transparent electrode, and the orientation film is carried out. In a color liquid crystal display with 
which a liquid crystal layer was formed in space formed of a substrate and said sealant of said pair A color 
liquid crystal display characterized by not forming said exaggerated coat film in a field of a method of 
outside to said liquid crystal layer rather than a field where said sealant contacts said another side 
substrate, and/or said sealant. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the color liquid crystal display used as the indicating 
equipment of noncommercial uses, such as a word processor and a personal computer, and industrial 
information machines and equipment, and indicating equipments, such as a liquid crystal television. 
[0002] 

[Description of the Prior Art] Drawing 10 is the cross section of the conventional color liquid crystal 
display 50. The liquid crystal cell 51 which constitutes a color liquid crystal display 50 consists of 
fundamentally glass substrates 52 and 53 of the pair which has translucency, these glass substrates 52, 
and a pneumatic liquid crystal layer 54 that intervenes among 53. On surface 52a which attends the glass 
substrate 53 of another side of one glass substrate 52, sequential formation of a transparent electrode 55 
and the orientation film 56 is carried out. 

[0003] On surface 53a which attends said glass substrate 52 of the glass substrate 53 of another side, 
sequential formation of a color filter 57, the exaggerated coat film 58, a transparent electrode 59, and the 
orientation film 60 is carried out. A sealant 62 intervenes annularly between surface 52a which counters 
said each glass substrates 52 and 53 of both, and 53a, liquid crystal mixture is poured into the space 61 
between each surface 52a and 53a, and said pneumatic liquid crystal layer 54 is formed jn it. 
[0004] On the transparent electrode 59 in the electrode terminal area 63 of the liquid crystal cell 51 
formed as mentioned above, the lead 64 of TAB for a driving signal input (Tape Automated Bonding) is 
stuck by pressure, and the end-connection child is formed. 

[0005] Thus, in the conventional color liquid crystal display 50, since it is difficult to form a transparent 
electrode 59 directly on a color filter 57, the exaggerated coat film 58 is made to form all over surface 53of 
glass substrate 53 with which color filter 57 was formed a, smoothness and the adhesion force are raised 
and the transparent electrode 59 is formed on the exaggerated coat film 58. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since the degree of hardness is low compared with a 
glass substrate 53, a transparent electrode 59, etc., the exaggerated coat film 58 has low reinforcement to 
a blemish or an impact, and the adhesion force of the exaggerated coat film 58 and surface 53a of a glass 
substrate 53 tends to be influenced by the residue of the glass substrate 53 which is a substrate, and the 
defect that dispersion in the adhesion force is large has it. 

[0007] In the field to which it follows, an open-circuit defect occurs in the transparent electrode 59 of the 
electrode terminal area 63 in a manufacture process, and a sealant 62 contacts a glass substrate 53 
through a transparent electrode 59 and the exaggerated coat film 58, it is the factor which exfoliation may 
occur between the exaggerated coat film 58 and surface 53a of a glass substrate 53, and reduces 
productivity and reliability. Moreover, when lead 64 separates from a glass substrate 53 with the 
transparent electrode 59 and the exaggerated coat film 58 of the electrode terminal area 63, or when the 
exaggerated coat film 58 and a transparent electrode 59 remain in part and exfoliate on a glass substrate 
53, lead 64 cannot be again stuck to a transparent electrode 59 by pressure in the same part, but repair for 
sticking lead 64 to the transparent electrode 59 through the exaggerated coat film 58 which remains on a 
glass substrate 53 by pressure again must be performed. In consideration of such repair, it is necessary to 



* make the electrode terminal area 63 longer than length required since lead 64 is stuck by pressure. 
[0008] Furthermore, in the field 65 to which a sealant 62 contacts a glass substrate 53 through a 
transparent electrode 59 and the exaggerated coat film 58, dispersion may arise in the thickness D2 of the 
exaggerated coat film 58, for this reason, the eel gap in about 62 sealant may become uneven, and it may 
become the factor of deterioration of display grace, such as an optical omission and lighting unevenness. 
[0009] Therefore, the purpose of this invention raises the reinforcement to the blemish and impact in an 
electrode terminal area. Exfoliation of the transparent electrode in an electrode terminal area can be 
prevented, and miniaturization of equipment can be attained. It is offering the color liquid crystal display 
productivity and whose reliability can prevent exfoliation between the sealants in a field and glass 
substrates with which a sealant' s furthermore contacts a glass substrate through a transparent electrode, 
and can prevent deterioration of display grace [ / near the sealant ], has, and improve. 
[0010] 

[Means for Solving the Problem] A substrate of a pair with which this invention has translucency is 
stretched through a sealant. On the surface which, on the other hand, attends an another side substrate of 
a substrate, sequential formation of a transparent electrode and the orientation film is carried out. On the 
surface of said another side substrate which counters a substrate on the other hand, sequential formation 
of a color filter, an exaggerated coat film, a transparent electrode, and the orientation film is carried out. In 
a color liquid crystal display with which a liquid crystal layer was formed in space formed of a substrate and 
said sealant of said pair Said exaggerated coat film is the color liquid crystal display characterized by not 
being formed in a field of a method of outside to said liquid crystal layer rather than a field where said 
sealant contacts said another side substrate, and/or said sealant. 
[0011] 

[Function] If this invention is followed, since the sealant is not formed in the field of the method of outside 
to the liquid crystal layer rather than the field which contacts said another side substrate, and/or said 
sealant, in the another side substrate with which the color filter was formed on the surface, an exaggerated 
coat film will act the following. 

[0012] namely, when said exaggerated coat film is not formed in the field to which said sealant contacts 
said another side substrate Since the thickness between said sealants and said another side substrates 
becomes fixed, a eel gap [ / near / said / the sealant ] becomes uniform. Since deterioration of display 
grace can be prevented and said sealant is formed in said another side substrate through said transparent 
electrode without said exaggerated coat film, exfoliation between a sealant and a glass substrate is 
prevented and productivity and reliability improve. 

[0013] Moreover, since said transparent electrode is directly formed on said another side substrate when 
not being formed in the field of the method of outside, i.e., an electrode terminal area, to said liquid crystal 
layer rather than said sealant, the adhesion force of said transparent electrode improves. Therefore, the 
reinforcement to the blemish and impact in an electrode terminal area is raised, exfoliation of the 
transparent electrode in an electrode terminal area is prevented, and productivity and reliability improve. 
Furthermore, even when the open-circuit defect of the lead stuck to the electrode terminal area by 
pressure in the manufacture process occurs, since most transparent electrodes do not exfoliate, they can 
stick a lead to a transparent electrode by pressure, for example. Therefore, since length in a direction can 
be shortened outside an electrode terminal area, miniaturization of equipment can be attained. 
[0014] 

[Example] Drawing 1 is the cross section of the color liquid crystal display 1 which is one example of this 
invention. The liquid crystal cell 2 which constitutes a color liquid crystal display 1 consists of 
fundamentally glass substrates 3 and 4 which are substrates of the pair which has translucency, and this 
glass substrate 3 and the pneumatic liquid crystal layer 5 which intervenes among four. 
[0015] Although simplified by drawing 1 on surface 3a of the lower part in drawing 1 of one glass substrate 
3, it consists of an indium oxide (ITO) film which doped tin oxide, and two or more band-like transparent 
electrodes 6 perpendicularly prolonged to space open a gap fixed in parallel mutually, and are formed, and 
the orientation film 7 which consists of polyimide system resin etc. is further formed on surface 6a of a 



transparent electrode 6. 

[0016] Although similarly simplified by drawing 1 on upper surface 4a in drawing 1 of the glass substrate 4 
of another side, rectangle-like red (R), green (G), and the color filter 8 that consists of the blue (B) three 
primary colors are formed according to an individual for every pixel. On said color filter 8, the exaggerated 
coat film 9 which consists of acrylic resin etc. is formed, here — it should observe — the exaggerated coat 
film 9 is the point currently formed only in the display 10 of a liquid crystal cell 2, and its near. 
[0017] On the surface of the exaggerated coat film 9, although simplified in drawing 1 , it intersects 
perpendicularly to the train of said transparent electrode 6, and two or more band-like transparent 
electrodes 1 1 which consist of an ITO film open a gap fixed in parallel mutually, and are formed. On the 
surface of this transparent electrode 11, the orientation film 12 which consists of polyimide system resin 
etc. corresponding to said orientation film 7 is formed. 

[0018] The sealant 13 which consists of an epoxy system compound etc. annularly intervenes between 
surface 3a which counters said each glass substrates 3 and 4 of both, and 4a, the liquid crystal mixture 
which consists of a phenylcyclohexane system compound etc. is poured into the space 14 between each 
surface 3a and 4a, and the pneumatic liquid crystal layer 5 is formed in it. 

[0019] Rather than said sealant 13 of the liquid crystal cell 2 formed as mentioned above, to said 
pneumatic liquid crystal layer 5, the lead 16 of TAB for a driving signal input is stuck to the electrode 
terminal area 15 of the method of outside by pressure, and the end-connection child is formed in it. 
[0020] In this example, the exaggerated coat film 9 is formed only in the display 10 of a liquid crystal cell 2, 
and its near, and it is not formed in the field (henceforth the "seal section") 17 where a sealant 13 
contacts a glass substrate 4 through a transparent electrode 1 1, and said electrode terminal area 15. 
[0021] Therefore, since the thickness D1 between said sealants 13 and glass substrates 4 becomes fixed 
according to this example, The eel gap in about 13 sealant becomes uniform, and deterioration of display 
grace, such as an optical omission and lighting unevenness, can be prevented. Moreover, since a sealant 13 
is formed in a glass substrate 4 through a. transparent electrode 11 without the exaggerated coat film 9 in 
the seal section 17, exfoliation between a sealant 13 and a glass substrate 4 is prevented, and productivity 
and reliability improve. 

[0022] Furthermore, since the adhesion force of said transparent electrode 1 1 in said electrode terminal 
area 15 improves, the reinforcement to the blemish and impact in the electrode terminal area 15 improves, 
exfoliation of the transparent electrode 1 1 in the electrode terminal area 15 is prevented, and productivity 
and reliability improve. Furthermore, even when the open-circuit defect of the lead 16 stuck to the 
electrode terminal area 15 by pressure in the manufacture process occurs, since a transparent electrode 
11 hardly exfoliates, it can stick lead 16 to a transparent electrode 1 1 by pressure, for example. Therefore, 
since length in a direction can be shortened outside the electrode terminal area 11, miniaturization of 
equipment can be attained. 

[0023] The configuration of the color liquid crystal display 1 concerning this example is as above, and 
explains the manufacturing process of this color liquid crystal display 1 below based on a drawing. 
[0024] Drawing 2 and drawing 3 are the cross sections showing the manufacturing process of the color 
liquid crystal display 1 by print processes, and drawing 4 is process drawing showing the flow of the 
production process of drawing 2 and drawing 3 . 

[0025] First, as the production process a1 of drawing 4 shows to drawing 2 (A), sequential formation of red 
(R), green (G), and the color filter 8 that consists of the blue (B) three primary colors is carried out with an 
electrodeposition process etc. on surface 4a of a glass substrate 4. 

[0026] At a production process a2, as shown in drawing 2 (B), it covers with the pattern mask 18, and the 
exaggerated coat film (about 2-3 micrometers of thickness) 9 is alternatively printed to a display 10 and its 
near by mesh screen-stencil etc., and baking hardening is carried out. 

[0027] At a production process a3, as shown in drawing 2 (C), a transparent electrode 1 1 is formed with 
the sputtering method or a CVD method by [ of surface 4a of a glass substrate 4 ] forming an ITO film 
(about 2000-2500A of thickness) in the whole surface mostly, and performing and carrying out patterning 
of the photo etching etc. to an ITO film. 



[0028] At a production process a4, as shown in drawing 2 (D), the orientation film 12 which consists of 
polyimide system resin etc. is formed on a transparent electrode 11, and rubbing processing is performed. 
On the other hand, on surface 3a of other glass substrates 3 ( like ****, sequential formation of a 
transparent electrode 6 and the orientation film 7 is carried out, and rubbing processing is performed. 
[0029] At a production process a5, as shown in drawing 3 (E), a sealant 13 is printed on the glass substrate 
4 which arranged the transparent electrode 1 1 which is a common electrode, next, the spacer which is not 
a. drawing example is intervened — making — each glass substrates 3 and 4 — lamination — it heats 
pressurizing moderately, said sealant 1 3 is stiffened, and a liquid crystal cell 2 is formed. Then, through the 
liquid crystal inlet which is not illustrated, the vacuum deairing of the liquid crystal cell 2 interior is carried 
out, the liquid crystal mixture which consists of a phenylcyclohexane system compound etc. is poured in, 
the pneumatic liquid crystal layer 5 is formed, and a liquid crystal inlet is closed with silicon system 
adhesives etc. 

[0030] Finally, at a production process a6, as shown in drawing 3 (F), a color liquid crystal display 1 is 
formed by forming an electroconductive glue layer, sticking the lead 16 of TAB for a driving signal input by 
pressure, and forming an end-connection child on the terminal for a common electrode imprint beforehand 
prepared on the glass substrate 4 which arranged the transparent electrode 1 1 . 

[0031] Drawing 5 and drawing 6 are the cross sections showing the manufacturing process of the color 
liquid crystal display 1 by the photograph patterning method, and drawing 7 is process drawing showing the 
flow of the production process of drawing 5 and drawing 6 . 

[0032] First, as the production process b1 of drawing 7 shows to drawing 5 (A), sequential formation of red 
(R), green (G), and the color filter 8 that consists of the blue (B) three primary colors is carried out with an 
electrodeposition process etc. on surface 4a of a glass substrate 4. 

[0033] At a production process b2, as shown in drawing 5 (B), the photosensitive organic exaggerated coat 
film (about 2-3 micrometers of thickness) 9 is applied all over a glass substrate 4 in a spin coater etc. 
[0034] At a production process b3, as shown in drawing 5 (C), it covers with the pattern mask 18 and 
ultraviolet rays are exposed on the surface of the exaggerated coat film 9. 

[0035] At a production process b4, as shown in drawing 5 (D), it etches by developing negatives using an 
organic solvent etc., and the exaggerated coat film 9 is alternatively formed in a display 10 and its near. 
[0036] A production process b5 to the following production processes b8 are the same as the production 
process a3 in drawing 4 to the production process a6, and since drawing 6 (E), (F), (G), and (H) become 
respectively the same as that of drawing 2 (C), (D) and drawing 3 (E), and (F), explanation is omitted. 
[0037] In the color liquid crystal display 1 concerning this example, although the exaggerated coat film 9 is 
formed only in the display 10 of a liquid crystal cell 2, and its near and is not formed in the seal section 17 
and the electrode terminal area 15, the exaggerated coat film 9 may not be made not to be formed in either 
the seal section 17 or the electrode terminal area 15, and it is illustrated as other examples below. In 
addition, in the following examples, the same reference mark as the example of drawing 1 is the same as 
that of the example of drawing 1 , or a corresponding thing. 

[0038] Drawing 8 is the cross section of the color liquid crystal display 20 which are other examples of this 
invention. Although the color liquid crystal display 20 is fundamentally similar to the color liquid crystal 
display 1 of drawing 1 , the point which the exaggerated coat film 9 is formed in a display 10 and the 
electrode terminal area 15, and is not formed only in the seal section 17 differs from the color liquid crystal 
display 1 of drawing 1 . 

[0039] Since according to the example shown in drawing 8 there is no dispersion in the thickness between 
a sealant 13 and a glass substrate 4 (D1) and it becomes uniform, the eel gap in about 13 sealant becomes 
uniform, and deterioration of display grace, such as an optical omission and lighting unevenness, can be 
prevented. 

[0040] Drawing 9 is the cross section of the color liquid crystal display 30 which is the example of further 
others of this invention. Although the color liquid crystal display 30 is fundamentally similar to the color 
liquid crystal display 1 of drawing 1 , the point which the exaggerated coat film 9 is formed in a display 10 
and the seal section 1 7, and is not formed only in the electrode terminal area 1 5 differs from the color 



* liquid crystal display 1 of drawing 1 . 
[0041] According to the example shown in drawing 9 , since the adhesion force of said transparent 
electrode 11 in the electrode terminal area 15 improves, the reinforcement to the blemish and impact in 
the electrode terminal area 15 improves, exfoliation of the transparent electrode 11 in the electrode 
terminal area 15 is prevented, and productivity and reliability improve. Furthermore, even when the open- 
circuit defect of the lead 16 stuck to the electrode terminal area 15 by pressure in the manufacture 
process occurs, since a transparent electrode 11 hardly exfoliates, it can stick lead 16 to a transparent 
electrode 1 1 by pressure, for example. Therefore, since length in a direction can be shortened outside the 
electrode terminal area 1 1 , miniaturization of equipment can be attained. 
[0042] 

[Effect of the Invention] According to this invention, the following effects are done so as mentioned above. 
[0043] That is, when the exaggerated coat film is not formed in the field to which a sealant contacts an 
another side substrate, a eel gap [ / near the sealant ] becomes uniform, deterioration of display grace can 
be prevented, exfoliation between a sealant and a glass substrate is prevented further, and productivity and 
reliability improve. 

[0044] Moreover, when not being formed in the field of the method of outside, i.e., an electrode terminal 
area, to the liquid crystal layer rather than a sealant, the adhesion force of a transparent electrode 
improves. Therefore, the reinforcement to the blemish and impact in an electrode terminal area is raised, 
exfoliation of the transparent electrode in an electrode terminal area is prevented, and productivity and 
reliability improve. Furthermore, even when the open-circuit defect of the lead stuck to the electrode 
terminal area by pressure occurs, a lead can be stuck to a transparent electrode by pressure. Therefore, 
since length in a direction can be shortened outside an electrode terminal area, miniaturization of 
equipment can be attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the color liquid crystal display 1 which is one example of this 
invention. 

[Drawing 2] It is the cross section showing the manufacturing process of the color liquid crystal display 1 
by print processes. 

[Drawing 3] It is the cross section showing the manufacturing process of the color liquid crystal display 1 
by print processes. 

[Drawing 4] It is process drawing showing the flow of the production process of drawing 2 and drawing 3 . 
[Drawing 5] It is the cross section showing the manufacturing process of the color liquid crystal display 1 
by the photograph patterning method. 

[Drawing 6] It is the cross section showing the manufacturing process of the color liquid crystal display 1 
by the photograph patterning method. 

[Drawing 7] It is process drawing showing the flow of the production process of drawing 5 and drawing 6 . 
[Drawing 8] It is the cross section of the color liquid crystal display 20 which are other examples of this 
invention. 

[Drawing 9] It is the cross section of the color liquid crystal display 30 which is the example of further 
others of this invention. 

[Drawing 10] It is the cross section of the conventional color liquid crystal display 50. 
[Description of Notations] 

I Color Liquid Crystal Display 

3 One Glass Substrate 
3a Surface 

4 Glass Substrate of Another Side 
4a Surface 

5 Pneumatic Liquid Crystal Layer 

6 11 Transparent electrode 

7 12 Orientation film 

8 Color Filter 

I I Exaggerated Coat Film 

13 Sealant 

14 Space 

1 5 Electrode Terminal Area 
17 Seal Section 
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